comprehension is the product of word recognition and language or listening comprehension.
Given the multiplicative nature of SVR, breakdowns in either component can impact reading comprehension. By the upper elementary and middle grades, there is also significant heterogeneity in the reading profiles of struggling readers. For example, Buly and Valencia (2002) identified 10 subgroups of fourth grade readers who were below proficient on a Washington state reading assessment. While some students in their sample struggled with decoding and word recognition, the majority had a range of difficulties, including limited vocabularies.
Without intensive intervention, children with reading difficulties are at risk of falling increasingly behind their more reading proficient peers in the upper elementary and middle grades (Chall, Jacobs, & Baldwin, 1990; Juel, 1988) . This gap-widening phenomenon -referred to as the "Matthew effect" (Stanovich, 1986 ) -has been attributed in part to differences in reading volume (Cunningham & Stanovich, 1998) . Students with reading difficulties are often less motivated to engage in self-initiated reading activities than their peers who are proficient word readers (Snow, Burns, & Griffin, 1998) . With less exposure to print, poor readers have fewer opportunities than their peers to practice reading fluency, encounter academic vocabulary, develop content-area knowledge, and interact with abstract ideas and complex writing structures (Chall et al., 1990; Cunningham & Stanovich, 1998; Kieffer & Lesaux, 2007; Stanovich, 1986) .
Remedial reading interventions in the upper elementary grades must address the large gaps in reading practice and print exposure that underlie the gap in reading skill between good and poor readers (Torgesen, 2005) .
Since poor readers often require intensive interventions to compensate for years of underachievement, programs that supplement the regular English language arts curriculum may provide the additional time poor readers need to improve their achievement (U.S. Department of Education, 2007) . These programs may have the greatest impact when the curriculum is structured and focused on addressing the literacy skills of struggling readers. However, results from several recent evaluations and research syntheses indicate that after-school programs typically serve multiple goals and do not consistently improve reading achievement (Kane, 2004; Granger, 2008; Lauer, Akiba, Wilkerson, Apthorp, Snow, & Martin-Glenn, 2006; Zief, Lauver, & Maynard, 2006) . For example, the national evaluation of the 21 st Century Community Learning Centers Program, which provides students with a mix of academic, social, and recreational activities, showed no main effect on reading achievement among a sample of elementary grade (1 to 6) students who scored below the national norm on the Stanford 9 reading test (James-Burdumy, Dynarski, & Deke, 2007) . Further study is needed to test the hypothesis that a highly structured and engaging literacy curriculum in an after-school setting would improve the reading gains of less proficient readers in the upper elementary grades.
READ 180: Program Theory and the Evidence Base
READ 180 aims to address the diversity in student reading profiles by providing differentiated instruction in each of the components of reading: phonemic and phonological awareness, fluency, vocabulary, and reading comprehension. According to the READ 180 logic model outlined in Figure 1 , the efficacy of the program depends on targeting children scoring below the 25 th percentile (i.e., high-risk readers) through whole-group teacher directed lessons and the three rotations: individualized computer-assisted reading instruction, independent and modeled reading practice with leveled text, and teacher-directed reading lessons tailored to the reading level of small groups. The logic model provides a heuristic for understanding the program theory and the conditions under which the READ 180 intervention is likely to improve reading comprehension (Rossi, Lipsey, & Freeman, 2004) .
The instructional activities of the program have support in the reading literature. In its full 90-minute version, READ 180 offers whole-group teacher-directed instruction (20-minute introduction and 10-minute wrap-up), during which teachers build background and activate students' prior knowledge (Butcher & Kintsch, 2003) and model fluency and comprehension strategies (Palinscar & Brown, 1984) . Individualized computer-assisted reading instruction (20 minutes) offers students opportunities to develop the critical reading components of decoding, fluency, vocabulary, and comprehension skills (National Institute of Child Health and Human Development, 2000) . Independent and modeled reading practice with leveled text (20 minutes) aims to increase reading motivation and subsequent time spent reading through self-selected high-interest books and audio books (Guthrie, 2003) . Teacher-directed reading lessons tailored to the reading level of small groups (20 minutes) allows teachers to differentiate instruction (Tomlinson, 2001) , a critical feature given the heterogeneity of student reading profiles (Buly & Valencia, 2002; Morris et al., 1998) . While Scholastic claims that 37 studies have proven the effectiveness of READ 180 on student achievement (Scholastic, 2008) , this research base is limited by three factors. First, over a quarter of these studies were designed and published by Scholastic. Such developer-designed studies tend to yield larger effects than independent evaluations (Borman, Hewes, Overman, & Brown, 2003) . Second, the vast majority of READ 180 studies have employed quasiexperimental methods (U.S. Department of Education, 2009a; Slavin et al., 2008) , which tend to yield larger effect sizes than more carefully controlled studies (Borenstein, Hedges, Higgins, & Rothstein, 2009 ). Finally, although READ 180 provides instruction in several components of reading, the majority of studies have measured only reading comprehension and general literacy achievement outcomes (U.S. Department of Education, 2009a) . None of the studies that met WWC standards examined the impact of the program in the word reading or fluency domains.
Given these limitations, researchers who have synthesized the READ 180 literature offer tentative conclusions. Slavin and colleagues (2008) concluded that there was "moderate" (as opposed to "strong") evidence of a positive impact on reading comprehension (d = .24), while the more recent WWC report (U.S. Department of Education, 2009a) reported a medium effect for comprehension (+4 percentile points) and large effect for general literacy achievement (+12 percentile points). The larger effects of this more recent review are driven, in part, by results from a developer-designed quasi-experimental study (d = .45) (Scholastic, 2008) that was not included in Slavin and colleagues' best-evidence synthesis.
One recent randomized experiment (Lang et al., 2008) found differential effects of READ 180 based on prior student reading ability. In their study of 1,265 struggling ninth-grade readers, colleagues (2008, 2009 ) found a negative, nonsignificant effect (d = -.27) of READ 180 on high-risk students reading below the fourth grade level on the Florida Comprehensive Assessment Test (FCAT) and a significant positive effect (d = .30) of the program on moderaterisk students reading between the fourth and sixth grade levels. The corresponding average score on the Stanford 9 was the 44 th percentile for moderate-risk students (i.e., Level 2 of FCAT) whereas the average for high-risk students was at the 25 th percentile (i.e., Level 1 of FCAT).
This finding was particularly noteworthy given Scholastic's recommendation to focus specifically on this high-risk group.
Investigating the effects of the intervention as an after-school program on multiple reading outcomes, the authors (2009) found differential effects by grade level. Nearly 300 grade 4-6 students who scored below proficiency on a state English assessment were randomly assigned to either READ 180 Version 1.6 or the district's regular after-school program. The READ 180 treatment was modified from its recommended 90-minute block to fit within a 60minute period, and it included only the three rotations -individualized computer-assisted reading instruction, independent and modeled reading practice with leveled text, and teacher-directed reading lessons tailored to the reading level of small groups. No whole group teacher-directed lessons were implemented. While findings indicated a positive main effect of READ 180 on oral reading fluency (d = .12) and attendance rates (d = .31), these results were driven by a positive effect for fourth grade children only. There was no main effect, however, on measures of word reading efficiency, reading comprehension, and vocabulary. Since the students in this study scored at the 25 th percentile on a standardized test of reading comprehension at the beginning of the study, the non-significant effects on the reading comprehension test from our earlier study are similar to the findings reported by Lang et al. (2008 Lang et al. ( , 2009 ) for high-risk students who scored at the 25 th percentile. Collectively, the most recent experimental studies suggest that READ 180 has differential effects on students of varying grades and reading achievement.
With three noteworthy differences, the current study builds on our previous work (2009). First, students in the current sample were higher performing readers than students in our previous study. Second, whereas READ 180 students participated in only the program's three small group rotations, READ 180 students in the current study also received whole-group teacher directed lessons. This additional focus reflects READ 180's upgrade from Version 1.6 to the Enterprise Edition. Third, whereas teachers in our previous study developed their own lesson plans for small-group instruction, teachers in the current study drew from the rBook Teacher's Edition, which provides detailed lesson plans to build vocabulary, comprehension, and fluency.
Study Goals
Three study goals motivated our current study. First, we measure several reading outcomes that READ 180 Enterprise is designed to improve. Using an experimental design, we generate impact estimates on posttest measures of vocabulary, reading comprehension, spelling, and fluency. This approach aims to improve upon most randomized controlled trials of READ 180, which measure impact estimates on a single measure of reading comprehension and do not permit a direct test of the theory of instruction underlying the intervention (Lang et al., 2009; Slavin et al., 2008) . READ 180 Enterprise targets multiple components of reading because the theory of instruction is that reading comprehension is the product of word reading and language comprehension (Gough & Tunmer, 1986) and that struggling readers have varying reading profiles (Buly & Valencia, 2002; Morris et al., 1998) .
Second, we examine whether the impact of offering READ 180 Enterprise to upper elementary school children differs by grade level. Differential effects by grade may be observed due to differences in attendance. Research on after-school programs suggests that attendance rates are lower, on average, for middle school than elementary school-aged children (Kane, 2004; U.S. Department of Education, 2003) . Insofar as younger children attend a voluntary after-school program, they may reap larger benefits than older children who have lower participation rates.
Third, we estimate the impact of the treatment-on-the-treated (TOT) by using initial random assignment as an instrument for the number of days that a student attended the READ 180 Enterprise program. Because participation in after-school programs is voluntary, policymakers cannot force children to comply with attendance requirements. Nonetheless, identifying the effects of attending READ 180 Enterprise on student outcomes would provide important evidence on the impacts policymakers could anticipate if children actively attend and participate in the READ 180 Enterprise after-school program. To date, however, no studies have used instrumental variables to estimate the impact of attending READ 180 on reading outcomes, i.e., the treatment-on-the-treated estimate (Angrist, Imbens, & Rubin, 1996) .
Our study goals motivated the following research questions. in 2002. This current study used the abbreviated battery, which contains a subset of items from the full battery. Across grades, KR-20 reliability coefficients for the abbreviated battery ranged from .76 to .82 in vocabulary and .84 to .86 in comprehension.
DIBELS Oral Reading Fluency (DORF). The Dynamic Indicators of Basic Early
Literacy Skills Oral Reading Fluency (DORF) is a standardized, individually administered assessment of first through sixth grade students' reading accuracy and reading rate with connected text (Good & Kaminski, 2002) . Enterprise, such as whole group wrap-up, or to minimize the number of minutes that children spent in each rotation. Using scores on each of the seven intervention components, we created an overall mean fidelity score (M = 2.21, SD = .30) and coded whether each classroom's mean fidelity score was above or below the median (Mdn = 2.235).
Design for Random Assignment
Power Analysis. We conducted a power analysis to identify the number of children needed to detect an effective size of .20 on a standardized test of reading using a two-tailed test with alpha set at .05. Our power analysis indicated that approximately 300 students were required to have an 80% chance of detecting effect sizes of .20 using a covariate that was correlated .70 to .80 with the posttest.
Student Recruitment Plan. In September and October 2006, students from four elementary schools were recruited to participate in this study. Given our target sample size, we initially recruited Grade 4 to 6 students who scored below proficient on the MCLA English language arts assessment in spring 2006. A small number of students scoring above proficient (5% of the sample) were recruited to reach our target sample. Students who returned active consent forms were administered baseline assessments and included in the random assignment protocol, which took place two weeks before the beginning of the after-school program.
To improve the precision of the treatment effects, we stratified children by school and grade, which we refer to as randomization blocks, and then randomly assigned children to either READ 180 Enterprise or the district after-school program. As shown in Table 2 , the comparison of READ 180 Enterprise and control children at baseline revealed no statistically significant difference on baseline characteristics for the full sample and by grade level. Differential attrition also did not threaten the internal validity of the findings. In particular, there was no statistically significant relationship between condition and the percentage of children who took the Stanford 10 reading vocabulary and comprehension test, ! 2 (1, 312) = 2.291, p = .13, or the Stanford 10 spelling test, ! 2 (1, 312) = 1.488, p = .22. Because posttests were administered to all students who remained in the school district and during the school day, most children in the study completed the reading posttests. For example, reading vocabulary and comprehension scores were available for 97% of the READ 180 Enterprise students (n = 150) and 93% of the control group (n = 146). Students who were not tested were lost to attrition outside of the district.
There was also no evidence that differential attrition of particularly high-or lowperforming students affected the composition of the final analytic sample relative to the baseline sample. Among READ 180 Enterprise students, the pretest oral reading fluency score for the children who remained in the study (M = 88.49, SD = 26.45) at posttest and those who were lost to attrition was statistically equivalent (M = 81.91, SD = 34.20), t(155) = -.779, p = .437.
Similarly, among control group students, there was no significant difference in pretest fluency scores for children who remained in the study (M = 89.04, SD = 27.59) and those who were lost to attrition (M = 79.2, SD = 17.25), t(153) = -.791.
Description of Experimental Conditions
We implemented the READ 180 Enterprise Edition, Stage A (Elementary). There were 15 certified teachers in the READ 180 Enterprise program, who received both pre-service and in- Table 3 outlines the activities of READ 180 Enterprise and the district after-school program. On rotating days, READ 180 Enterprise students participated in whole-group lessons, during which teachers provided explicit reading comprehension and vocabulary instruction and modeled fluent reading. Students also participated in two of three rotations per day:
individualized computer-assisted reading instruction, independent and modeled reading practice with leveled text, and teacher-directed reading lessons tailored to the reading level of small groups. The READ 180 Enterprise after-school program was designed to conclude with a teacher-directed whole-group wrap-up lesson to review key objectives from the lesson. As noted earlier, most components of the READ 180 Enterprise intervention were implemented with moderate to high fidelity. There was also no significant difference in the mean posttest reading scores (adjusted for pretest fluency scores) of high and low fidelity classrooms. 1 Unlike READ 180 Enterprise, the district after-school program did not provide wholegroup instruction, individualized computer-assisted reading instruction, or independent and modeled reading practice with leveled text. However, it did involve some small-group, teacherdirected lessons. Teachers could develop their own activities or choose from 16 activities, including informal arts projects, math games, and commercially developed program materials from InstaCamp themed kits (i.e., astronomy, space exploration, history, geography) and a math/literacy curriculum (KidzLit/KidzMath). A primary objective of this program was to encourage high attendance with engaging activities. The KidzLit research base is limited to one single-group pretest-posttest evaluation (Developmental Studies Center, 2003) .
Empirical Strategy 1. Intention-to-Treat Estimates (ITT). To address our first research question, we used ordinary least squares regression analysis to generate intention-to-treat estimates (ITT), which is the impact of being offered the READ 180 Enterprise intervention. The empirical strategy is to identify the causal effect of being randomly assigned to the READ 180 Enterprise after-school program regardless of the number of days students attended the program from October to April.
Thus, the ITT estimates offer an unbiased estimate of the treatment effect if the READ 180
Enterprise program were implemented in an after-school setting and children were offered the opportunity to participate in the program. Using OLS regression, we used the following model to generate an unbiased intention-to-treat estimate of READ 180 Enterprise:
(1)
where Y i represents the test score outcome for student i, T i represents whether the student was randomly assigned to READ 180 Enterprise or the district after-school program, X i represents a vector of student characteristics including the pretest fluency score, RB i represents the school by grade randomization block, and ! i represents the error term. The coefficient " 1 is the estimated difference in posttest scores between treatment and control students and represents the intentionto-treat estimate on each outcome measure. 2 We used ordinary least squares (equation 2) to estimate the coefficients " 5 and " 6 which capture the interaction between the treatment and grade level and indicates whether intention-to-treat estimates differ by grade level: (TOT) . Although the OLS models yield unbiased intention-to-treat estimates, they do not indicate whether treatment effects are larger for children who actively attended the READ 180 Enterprise after-school program from October to April.
Because children with high attendance rates are likely to differ from children with low attendance rates on a number of observed and unobserved characteristics, the least squares estimate of READ 180 attendance is likely to be correlated with the error term in the test score equation. Therefore, to estimate the treatment-on-the-treated (TOT) estimate, we used initial random assignment status as an instrument for the total number of days that a student actually attended the READ 180 Enterprise after-school program. Initial random assignment is likely to be a valid instrumental variable if it predicts student attendance in READ 180 Enterprise, is uncorrelated with the residuals in the second stage test score equation, and influences test scores exclusively through a student's participation in READ 180 Enterprise (Angrist et al., 1996) .
We used instrumental variables analysis in two stages. The fully specified first stage model takes the form:
where T i represents initial random assignment status and serves as the instrument for READ 180 Enterprise attendance, X i is a vector of student background variables, RB i denotes the school by grade randomization blocks, and $ i is the error term that allows for the correlation of residuals among students in the same classroom. Using equation 3, we estimated Z% i , which is the predicted value in READ 180 Enterprise attendance based on initial random assignment status.
The second stage model is written as:
where the posttest reading score is predicted by Z% i and the same independent variables that were included in the first stage model. In the second stage model, the coefficient Z% i yields a treatment-on-the-treated estimate that indicates the impact of attending the READ 180 Enterprise after-school program on the posttest reading outcomes. However, unbiased estimates of the TOT estimate rests on several assumptions. First, the instrumental variable must be random. This first assumption is likely to be met because students were randomly assigned to conditions, which created two groups that did not differ on observable baseline characteristics (Table 2) .
Second, an instrumental variable must be correlated with the endogenous participation variable-that is, attendance in the READ 180 Enterprise after-school program. To test this assumption, we report F statistics from the first stage model correlating the instrumental variable (i.e., random assignment to treatment) and the READ 180 Enterprise attendance variable. Some analysts have suggested that the F statistic from the first stage model should, at minimum, exceed 10 in order to avoid bias associated with weak instruments (Gennetian, Morris, Bos, & Bloom, 2005; Stock, Wright, & Yogo, 2002) . Third, an instrumental variable must be uncorrelated with the residuals , ! i , in the second stage model. The critical assumption here is that the instrumental variable must influence posttest reading scores exclusively and solely through students' attendance in the READ 180 Enterprise intervention. Thus, the instrumental variable, T i , is included as an independent variable in the first stage model (equation 3) but is excluded in the second stage test score model (equation 4). We used the "ivregress 2sls" routine in STATA (v. 11.1) to estimate the TOT parameter estimates and standard errors in the second-stage model. 3
Results
Table 4 provides descriptive statistics on the posttest means and standard deviations on each respective outcome. On the Stanford 10, the average national percentile rank was near the 46 th percentile in vocabulary, comprehension, and spelling for READ 180 Enterprise students.
The column denoting raw score differences for each outcome suggests that READ 180
Enterprise had higher attendance rates and higher scores on the posttest measure of fluency and spelling. Figure 2 displays month-specific attendance rates (i.e., % of total days that students attended READ 180 Enterprise and the district after-school program), showing that attendance rates declined during the school year for students in both conditions.
What is the intention-to-treat (ITT) estimate of READ 180 Enterprise in a voluntary
after-school program designed to improve the reading achievement of low-performing children in the upper elementary grades? Does the impact of offering the READ 180 Enterprise afterschool program differ by grade level? Table 5 presents intention-to-treat estimates of READ 180 Enterprise on each posttest outcome. Model 1 includes the pretest fluency score as a covariate and model 2 includes both the pretest fluency score and the student demographic variables. Models 1 and 2 also include fixed-effects for the randomization block from which children were randomly assigned to READ 180 Enterprise or control groups. The statistically significant impact estimator suggests that READ 180 Enterprise students outscored district after-school students by 8.43 scaled score points on reading vocabulary and 9.66 points on reading comprehension. Using the pooled posttest standard deviation for each outcome measure (see Table 4 ), we created effect size estimates by dividing the impact estimator by the unadjusted pooled within-group standard deviation reported in Table 4 , yielding a positive effect size in reading vocabulary (d = .23) and reading comprehension (d = .32), respectively. Finally, there was no statistically significant impact on spelling or oral reading fluency. Table 6 reports results of regression analyses that include treatment by grade interaction terms. Model 2 includes the Grade 4 by READ 180 Enterprise interaction term and the Grade 5 by READ 180 Enterprise interaction term, which test the hypothesis that the intention-to-treat estimate of READ 180 Enterprise differed by grade level. The grade by treatment interactions revealed no statistically significant interactions and no consistent pattern of results across each of the respective reading outcomes. The most consistent finding reported in Table 6 suggests that READ 180 Enterprise had a positive and statistically significant impact on reading vocabulary and comprehension and that the impact did not differ across grade level. In addition, none of the models revealed statistically significant impacts on spelling and oral reading fluency. Taken together, the results from the intention-to-treat analyses in Tables 5 and 6 
What is the treatment-on-the treated (TOT) estimate of READ 180 Enterprise in a voluntary after-school program designed to improve the reading achievement of low-performing children in the upper elementary grades?
Table 7 displays treatment-on-the-treated estimates of READ 180 Enterprise on each posttest reading measure. We used two-stage least squares to generate the parameter estimates and standard errors for the impact of attending READ 180 Enterprise on posttest reading scores.
In the first stage model (i.e., equation 4), there was a strong relationship between the instrumental variable and the READ 180 Enterprise attendance variable and the F statistic of 92.66 exceeded the cut-off of 10 used to identify weak instruments (Stock, Wright, & Yogo, 2002) .
Estimation of the TOT estimates were generated by the second stage model and yielded two findings. First, similar to the intention-to-treat estimates, there was a positive impact of attending READ 180 Enterprise on both vocabulary and comprehension posttest scores. The TOT estimates indicate that students who participated more actively in the READ 180 Enterprise intervention enjoyed larger gains in reading vocabulary and comprehension than control students. Second, there was no evidence that attending READ 180 Enterprise was related to improvement in spelling and oral reading fluency, which is consistent with the ITT estimates reported earlier in Tables 4 and 5 .
Discussion
This study presents findings from a randomized controlled trial of READ 180 Enterprise in a voluntary after-school program designed to improve reading ability for mostly lowperforming readers.
The results from our randomized controlled trial suggests that implementation of the READ 180 Enterprise intervention in an after-school setting had a positive impact on reading comprehension and vocabulary scores on the Stanford Achievement Test, 10 th Edition. The intention-to-treat estimates provide credible causal estimates of the impact of READ 180 Enterprise on student outcomes if the intervention was offered to a sample in which 95% of the children score below proficient on the English language arts MCAS. The magnitude of the .23 effect size in vocabulary and .32 in reading comprehension was in line with the mean effect size of .24 on reading comprehension tests from a recent review of eight quasiexperimental studies of READ 180 (Slavin et al., 2008) . Furthermore, the estimates from the treatment-on-the treated analyses replicated the results from the intention-to-treat analyses.
READ 180 Enterprise students who actively attended their after-school program performed better on reading vocabulary and comprehension. In sum, the key findings are robust across a number of model specifications and provide converging evidence that READ 180 Enterprise improved reading vocabulary and comprehension scores.
The results are also consistent with findings from an experimental evaluation of READ 180 (Lang et al., 2008 (Lang et al., , 2009 ), but differ from those from our previous study in which we found no effects in reading comprehension or vocabulary (Authors, 2009) . The prior achievement of the student samples in these studies may help to account for the similarities and differences in findings. The .32 effect size in reading comprehension in this current study mirrors Lang and colleagues' reported effect size of .30 on the Florida Comprehensive Assessment Test (FCAT)
for students whose average score on the norm-referenced Stanford 9 comprehension test was at the 44 th percentile. Similar to the Florida sample, our current sample included children who scored at the 46 th percentile on the Stanford 10 reading comprehension posttest. In contrast, students in our first study were lower performing, scoring at approximately the 25 th percentile in comprehension. Just as our previous study found no effect on reading comprehension for this group, Lang et al. (2009) also found no effect of READ 180 for the sample of high-risk students scoring at the 24 th percentile.
However, a difference in prior achievement is not the only factor that distinguishes our current and previous studies. The different versions of READ 180 used in our two evaluations -READ 180 Version 1.6 in the previous study versus READ 180 Enterprise Edition in the current study -may also help to account for the varying effects. While both studies implemented a 60minute version of READ 180 in an after-school program, only the current study included regular teacher-directed whole group instruction and whole-group wrap-up. These teacher-directed whole-group activities offered students systematic and explicit instruction in vocabulary, as well as opportunities to deepen content area knowledge. The Simple View of Reading (Gough & Tunmer, 1986) helps interpret the impact of this additional instructional emphasis on language comprehension. According to SVR, reading comprehension is the product of word recognition (i.e., decoding, fluency) and language comprehension (i.e., vocabulary). Since the teacherdirected whole group instruction provided students with an opportunity to build vocabulary, it is likely that these activities had a positive impact on reading comprehension.
Taken together, our two studies and Lang and colleagues' (2008, 2009 ) evaluation may shed new light on the READ 180 Enterprise logic model (Figure 1 ). According to Scholastic, the program is appropriate for students in the lower 25 th percentile and most effective when both whole-group instruction and the three rotations are implemented. Consistent with this logic, our evidence suggests that a combination of whole-group instruction and rotations yields positive effects. However, findings from the three experiments suggest that significant gains on standardized assessment may be observed for moderate risk, as opposed to the most struggling readers. Thus, the most recent experimental findings suggest that READ 180 can improve student outcomes if (a) it targets moderate risk students scoring near the 40-45 th percentile and (b) implements both teacher-directed whole group instruction and the three small group rotations.
Despite the positive impact on vocabulary and reading comprehension, the intention-totreat estimates also suggest that READ 180 Enterprise had no significant impact on spelling or oral reading fluency. What explains these null findings? We hypothesize that the amount of time dedicated to spelling may have been insufficient to impact scores on a standardized assessment. READ 180 Enterprise targets spelling development almost exclusively through individualized computer-assisted reading instruction, which accounts for only a small fraction of the program. More time on spelling tasks may have been required to impact the spelling performance of students scoring at the 44 th percentile on a standardized measure. Unlike spelling, fluency is a primary focus of this intervention (Lang et al., 2009 ). However, students may have spent too little time on the fluency activities most likely to impact change. The 60minute version of READ 180 Enterprise in this study offered multiple opportunities for modeled reading through teacher instruction, computer-based activities, and audio books, but fewer opportunities for students to read aloud themselves and receive guided feedback, two factors that are associated with improved fluency (NICHD, 2000) . Students may have needed more opportunities to read aloud and receive feedback than the intervention offered.
In addition to the implications of this study that are specific to READ 180, this randomized experiment also has policy implications for evaluations of after-school programs.
Our findings suggest that literacy intensive supplementary education programs are more likely to improve reading comprehension outcomes than those with a less specific focus on literacy instruction. The fact that the effect size of 0.32 in reading comprehension is nearly three times the effect (d = .13) reported in a meta-analysis of the impact of after-school programs on reading achievement (Lauer et al., 2006) may be explained by the intensive literacy focus of READ 180
Enterprise. Our findings also suggest that evaluation of mixed-method literacy interventions like READ 180 require measurement of multiple outcomes that the intervention is designed to improve.
Limitations and Future Research
Three limitations of this study should be addressed in future work. First, replication efforts should test the READ 180 Enterprise logic model (Figure 1 ). Although Scholastic recommends that schools target students in the bottom quartile, results from our previous and current study, together with the evaluation by Lang and colleagues (2008, 2009 ) are suggestive that the program, in fact, may be better targeted toward moderate-risk students reading just below national norms on standardized assessments. Further study is needed to determine whether READ 180 Enterprise's logic model in Figure 1 might be more accurately represented by changing the targeted sample from "high-risk readers" to "moderate-risk readers."
Specifically, given that our current and previous studies differed both in the students' levels of prior achievement and the addition of whole-group instruction, future research should examine whether one or both of these differences are responsible for impacting change.
Second, replication is needed to test the external validity of the findings from this study and to identify program components that are likely to improve student achievement. Previous evaluations of after-school programs serving elementary grade students have shown mixed effects on standardized test scores (Kane, 2004; Lauer et al., 2006; Zeif et al., 2006) . In the National Evaluation of the 21 st Century Community Learning Centers Program, James-Burdumy, Dynarski, and Deke (2007) conducted both intention-to-treat and treatment-on-the-treated analyses and found no significant effect on the Stanford 9 reading scores. On the basis of these findings, James-Burdemy et. al. (2007) hypothesized that a focus on "strengthening lagging competencies during afterschool time could possibly improve academic outcomes more than programs that provide many types of activities that may be appealing to a range of students but do not focus on particular skill areas" (p. 314). Although after-school programs serve a number of social, personal, and academic goals, developmental theory underscores the importance of implementing programs with sequential learning activities that promote active, focused, and explicit learning opportunities among participating students (Durlak & Weissberg, 2007; Granger, 2008; Granger, Durlak, Yohalem, & Reisner, 2007) . The READ 180 Enterprise program seems to incorporate many of these principles in an after-school setting. It should also be emphasized that the goals of the district after-school program (i.e., the counterfactual condition) in this study were similar to those in the 21 st Century Community Learning Centers, which offer students a mix of recreational, social, and academic activities. Nonetheless, in the absence of a large-scale evaluation, it is unclear whether READ 180 Enterprise or other after-school programs with a focused academic program could improve achievement at scale in a large and diverse sample of school districts.
Finally, there is a need to conduct longitudinal studies that explore whether children's attendance in after-school programs and reading achievement change over time. Our study indicated that attendance rates were higher for Grade 4 children than Grade 5 and Grade 6
children. However, our study is based on three grade specific cohorts and does not permit individual growth modeling of key motivational and cognitive outcomes. Ultimately, improving attendance in a high-quality, structured literacy program like READ 180 Enterprise may enhance students' ability to read for understanding in the upper elementary and middle grades.
whether the impact of offering the READ 180 Enterprise program differed for students who scored above and below the grade-specific median on the pretest fluency measure, our only available pretest measure. We thank an anonymous reviewer for suggesting this analysis. To conduct this analysis, we included a two-way interaction between experimental condition (1 = READ 180 Enterprise, 0 = district after-school) and a binary variable denoting the performance of low-performing students on the grade-specific fluency pretest score (1 = below the gradespecific median, 0 = above the grade-specific median). None of the interaction terms between pretest reading fluency score and treatment was statistically significant in the analyses of the four literacy outcome measures. We interpret this finding with caution, however. The pretest DIBELS oral reading fluency measure (DORF) is not a measure of general reading ability or reading comprehension. As a result, a student who scores low on the DORF is not necessarily a struggling reader. Thus, we cannot conclude that the effect of READ 180 Enterprise does not differ for good and poor readers, but only that there is no evidence that READ 180 Enterprise had differential effects based on students' initial fluency scores. To determine whether READ 180 Enterprise has a differential effect for students of varying reading abilities, researchers should use a pretest measure of general reading ability or reading comprehension as a component of an interaction term.
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